The increasing number of wastelands in East-central 
Introduction
The issue of brownfields is one of the most crucial elements discussed in geographical studies and research on urban space (Alker, Joy, Smith, 2000; Ferber, Grimski, Millar, Nathanail, 2006; Grimski and Ferber, 2001; Thornton, Franz, Edwards, Pahlen, Nathanail, 2007; Tolle, Muszyńska-Jeleszyńska, Tadych, Jasińska, 2009 ). This assertion is a direct result of worldwide dynamic functional changes related to the transformation from production-based economies to economies based on services (Hudson, 2005; Müller, Finka, Lintz, 2005; Steiner, 2003) .
In the context of the emergence of brownfield areas, this issue should be understood in two depictions. Firstly, the functional changes take place within the interaction of the 2 nd and 3 rd sectors of economy. New service institutions are developing at the cost of disappearing or shrinking manufacturing operations. It should be highlighted, though, that this transformation is accompanied by changes within the services themselves. The more creative and modern activities, based on knowledge, are replacing those, which despite their service character, refer to a sub-group of "simple" services or primary in some other way.
The functional transformations taking place in highlydeveloped countries in Europe and in the world are, in their general dimensions defined by the evolution of the employment structure. Hence, one of the key issues is also the answer to the question as to what happens to areas and places where these changes are happening. Derelict areas in cities, including brownfields, constitute a final stage of complicated socio-economic processes at the meeting point of global or national factors with local ones.
In the countries of Central and Eastern Europe, the post-industrial, post-mining and other wastelands are not only typical for the last 20-25 years (Müller, Finka, Lintz, 2005) . However, compared to the post-socialist and western countries, this issue is differently ranked in the hierarchy of urban politics and management. As far as derelict areas are concerned, compared to western European countries, a gradual convergence of strategic and operational activities is noticeable in the most recent period. A crucial problem is definitely posed by a lesser scale of financing enterprises aimed at reclamation or, generally, new forms of development, particularly for those enterprises that are not of a commercial character.
A problem that unifies the countries of different economic pasts is the scale of the phenomena, reflected in the fact that in many cases, brownfield areas are equal to the areas of operating plants and areas with economic functions. Frequently, the derelict areas exceed the total area of the established investment property in a given town (housing, industry, services, and municipal services).
Among the cities extremely exposed to such a situation, there are post-mining and post-industrial centres, which, in their development, relied on a very explicit functional dependency: industry (mining) -urban space: employment in industry (mining) -level of socio-economic development of the city (Tkocz and Riley, 1999; Wirth, Černič-Mali, Fischer, 2012) . A strong functional specialization is an indispensable element in the process of the dynamic development of a city. But the lack of balance in the city development, and a specialized economic base, always pose a threat in a moment of crisis or a system transformation.
One of the European regions where these phenomena have been taking place at a high intensity level is the Katowice conurbation in the Silesian Voivodeship in Poland. The scale of de-industrialization and restructuring of industry, even at the beginning of the 1990s, has become a key issue here requiring an urgent solution (Tkocz and Riley, 1999) . The problem had several aspects: political, social, economic or spatial. The shrinking number of mines, steelworks and other industrial plants resulted in the accumulation of problematic areas, unprecedented in other Polish regions. In each case, they required urgent planning intervention, whose aim would be the re-definition of spatial, social and economic functions.
One of the first cities where the process of deindustrialization was intensified with extreme rapidity was Sosnowiec. The economic and functional slump that took place there already at the beginning of the 1990s lead to quite a strong reaction. Paradoxically, the impact of negative phenomena present there 20 years ago led to the realization that coherent anti-crisis policies could be worked out (Krzysztofik, Runge, KantorPietraga, 2012a; 2012c) . One of its aims was undoubtedly the issue of the dynamically increasing number and area of brownfields and other derelict areas.
Therefore, from today's perspective, Sosnowiec constitutes the most relevant proving ground connected with the issue of brownfields. As far as the brownfields are concerned, the city has a peculiar milieu, constituting a model template for: problems, structures, paths, urban policies, and brownfield mechanisms on the scale of Poland. Thus, it is a resourceful research area for many disciplines, geography being one of the key ones.
The aim of this article is an attempt to define such a research model for functionally derelict areas, which would include elements of both the variability of functions in time and space, and the specifics of locational conditions. On the other hand, the authors would like to see its significance in the general division of geographic and economic sciences, which constitute their scope of research interests. This model also attempts to grasp various depictions of the brownfield phenomenon and their role in urban space. It was assumed that this aim may only be achieved in relation to a dynamic or multi-level presentation. However, its basic assumption was the reference to the issue mentioned at the beginning of the introduction, pointing out that brownfields and other types of derelict areas are truly only transitional effects of changes in the functional structures of particular cities.
Definitions: wastelands and functionally derelict areas

Terms of functional derelict areas
Having a positive reference to the proposed definitions of wasteland, brownfields and other areas where the previous prevailing functions have disappeared (Adamski and Oprych, 2012; Gasidło, 2010; Gasidło, Gorgoń, 1999; Jarczewski, 2009; Kirkwood, 2001; Morancho, 2003; Nathanail, Thornton, Millar, 2003; Popescu and Pãtrãscoiu, 2012; Sellers, Mofat and Hutchings, 2006; Vojvodiková, Potužnik, and Büregermeisterová, 2011; www.umwelt.sachsen.de/ umwelt) , the authors propose to describe them with a common superior term of areas functionally derelict.
1 Greenfields from a morphological point of view comprise both natural as well as agricultural areas (without agricultural infrastructure).
In this phrase, the focus is shifted to the issues of:
• the decline of former functions;
• the lack of new functions being shaped; and • the functional genesis of their existence.
In connection with the above, the term of functionally derelict areas shall be understood as such areas, together with their existing development and infrastructure, which have lost their previous functions through the disruption of typical processes, structures and phenomena that were present there.
The term functionally derelict area refers to the existing term of derelict area in a way that highlights the genesis of the phenomenon in the name. Functionally derelict areas constitute a majority of derelict areas in general, especially within city borders. Direct causes of the emergence of derelict areas might also be different: natural, political, behavioural (Stangel, 2011; Sustainable brownfieldsCabernet, 2005; Tomerius, 2000; www. environ.ie/ en). The denomination functional (derelict areas), at the highest level refers to their economic or socioeconomic background.
It is important to emphasize that the strictly geographical-functional viewpoint of brownfields and derelict areas changes the defined general (multicriteria) hierarchical order of them. In geographicalfunctional explanations, brownfield areas consist on wider terms of derelict areas. In the Cabernet definition (the EC funded expert network on brownfield regeneration), the situation is opposite -derelict areas are one among five key groups of space (Franz, Pahlen, Nathanail, Okuniek, Koj, 2006, p. 136) .
However, from the financial and legal point of view, the two above-mentioned approaches and the threeelement (A-B-C) model use the same division of the concerned sites:
• • viable sites (private-driven projects);
• marginally non-viable sites (public-private partnership);
• non-viable sites (public-driven projects); and • permanently derelict sites (Franz, Güles, Prey, 2006 Derelict greenfields -areas which require planning and functional intervention connected with the need to develop the former agricultural areas, including arable land, meadows, gardens, plantations and also facilities and infrastructure previously used for agricultural purposes 1 . Derelict greenfields constitute, relatively, the least burdensome space, which requires a functional transformation and a new form of spatial development. We are assuming that derelict greenfields emerge during the decomposition of hitherto prevailing functions for the period of 3-5 years or longer. The socalled urban fallows or areas with noticeable plant succession are typical forms of derelict greenfields. In some cases, after a period of several to several dozen years, the form of greenfields may be acquired by areas, which previously served different functions (industrial, services, housing and others), depending on the degree of decline of the previous functions as well as the possibilities for plant succession.
Greyfields (grayfields) -areas and facilities which have lost their former service or housing functions. Most depictions of greyfields point their definition range only towards prior large-size facilities with commercial functions. Our research, however, from a functional point of view, indicates that similar conditions (crises in the given branch of services or commerce) have lead to abandoned office buildings, service facilities and compact housing areas. A functional key to understanding greyfields should be the fact that they were not previously connected functionally with agriculture or industry.
We are assuming that greyfields emerge during the decomposition of previous prevailing functions for a period of two or more years. Greyfield areas are not formally inhabited (former housing function) nor are there any business activities conducted there (service functions). Typical forms of greyfields are vacant buildings and abandoned buildings, including unfinished buildings.
Brownfields -areas and facilities which have lost their former industrial or mining functions and have not obtained new ones yet. On brownfield areas there is no formal production or exploitation activity. This period lasts for at least a year or longer. Brownfields, due to their previous functions, require urgent planning intervention and a quick process of redevelopment. Typical brownfield forms are abandoned lands, buildings and industrial (or mining) infrastructure, as well as fundamentally transformed arrangements of geographical environment components in a larger area.
Blackfields -areas (or facilities) which have lost their prior economic function, mostly industrial or mining, and whose existence constitutes a real threat to the natural environment and especially to human life and well-being. Blackfields require not only immediate intervention at the planning level, but also urgent actions in situ, which would eliminate or limit the harmful influence on the environment. Blackfields are qualified as such, soon after they have ceased to serve their economic function, frequently remaining beyond institutional or social supervision. Blackfields include all types of landfills and dumping grounds of harmful materials, substances, etc., post-floatation basins, areas chemically or radiologically contaminated, and other areas with a significantly negative influence on human well-being and life.
The inclusion of the functional factor in the emergence of derelict areas is important insofar as that, in every case, it makes it easier to dynamically analyse transformations taking place in a given area. Such a depiction was recently applied in studies referring to Ostrava (Vojvodíková, Potužník and Büregermeisterová, 2011) , Łódź (Piech, 2004; Kotlicka, 2008) , and Craiova (Popescu and Pãtrãscoiu, 2012).
The range of problems connected with understanding the term of brownfields, also in its genetic and functional context, is reflected in Fig. 1 , for example. In reference to the scope of human geography and its academic sub-disciplines, the authors indicate a need to refer to them in an attempt to create a dynamic and functional model of derelict areas. Therefore, this model includes:
• the research subject for various academic subdisciplines of anthropogeography (human and social geography, settlement geography, agriculture geography, geography of industry, geography of services, geography of transport, geography of tourism, commercial geography, spatial aspects of all branches of geography); • the time factor, creating the picture of development stages for a given fragment of space; and • the specific locational conditioning factors, conditioned by functions in an urban system. 
Toward the functional background of explanations
The final research proposal referring to the above assumptions is presented in Table 1 . There, a division into economic and non-economic functions is pointed out. Within economic functions, three primary sectors are highlighted: agriculture (including forestry and fisheries), production (including the building industry) and services. Due to the role of particular activities in the structure of local urban economies, it was decided to additionally differentiate mining and industry within the 2 nd sector. In comparison, within the sector of services, the categories are pointed out which have particular meaning in the local economy and therefore constitute a crucial element that differentiates the urban landscape. In many cases, meaningful perception differences of given services are noticeable. Recreation and tourism have an areal character and simultaneously a limited scale of development. Transport has a linear and point located character, with dominating infrastructure that does not consist of buildings. Commerce is the opposite; being one of the most basic services in the city and of point-location character, but in the case of the largest malls and shopping centres -it has areal character. All the above issues are particularly crucial in the situation when a given type of service has become a derelict function or a vanished function from a different perspective in a given area.
The other group pointed out consists of non-economic functions. This category includes social functions and functions socially useful. Housing functions are listed first, being primary for each city and not having, ultimately, an economic character (Fig. 2 -see cover  p. 3). Other crucial functions are military functions and those related to the defence and safety of a country or a region. The last category is composed of the remaining socially useful functions, mostly connected with municipal services (functional landfills, sewage treatment plants, cemeteries and others).
The functional types of area development methods are, in the following part, juxtaposed with the four types of functionally derelict areas. The main aim of the juxtaposition of both elements is to indicate the potential and dominating possibilities of transformation of a given area or facility into a concrete type of the functionally derelict area.
Greenfield areas may emerge on areas previously used for any purposes. In most cases, it happens after a longer period of time (Fig. 3 -see cover p. 3). Such an area, as a rule, previously underwent a stage of partial reclamation. Buildings and infrastructure were demolished. To conclude, conditions for unconstrained plant succession were created. Areas previously used in agriculture constitute a typical functional structure, which is a base for greenfield development. Abandoned fields or meadows relatively quickly become areas of expansion for wild plants. Characteristic urban fallows come into existence dominated by grass, bushes, tall weeds and arborescent communities. The observed proportions of plant types are varied.
Analogous to greenfields, facilities (including their surroundings) of greyfield type also may be of various functional genotypes. In the case of agriculture, these are abandoned buildings used for agricultural production (pigsties, stables, garages, administration buildings). In the case of mining, these are service facilities located in the proximity to industrial areas that are not directly used for production or exploitation. Greyfields, though, constitute a type of functionally derelict areas mostly related to former services.
Another type of derelict areas is represented by brownfields. Brownfields emerge in post-mining and post-industrial areas, hence they are a typical form in urban structure. Due to the fact that brownfields cover vast areas, there appears to be a problem in their definition, resulting from the future specific character of these places. Within many brownfields, there are, for example, water basins, which are legally or illegally used for recreation. Another problem is posed by forests (frequently of vast area), which by way of succession, have covered former areas of mines or other industrial plants (Krzysztofik, Runge, Kantor-Pietraga, 2012b ). Some production facilities, CABERNET Network Report, 2005, p. 26 formally operating within services connected with transportation, logistics and communication, and acting for the benefit of railway or road engineering, were also included in brownfield areas.
The last category includes blackfields, which, in majority, represent a consequence of industrial or mining activities. Contamination, which endangers human lives or well-being strongly influences components of the natural environment (atmosphere, surface and ground water, soil). It may also result from other business and non-business activities; e.g. from abandoned pesticide tanks or other chemicals in agriculture, insufficient safeguarding of abandoned municipal units dealing with utilization and sewage or waste storage, and also service buildings where laboratory work was conducted with the use of toxic and poisonous substances.
The creation stage for functionally derelict areas is only a part of the longer process of urban space management. Equally important is the method of their reuse. Therefore, in the research on abandoned or degraded areas, a crucial element is the issue of methods and paths leading to redefinition of these functions. In a dynamic method, this process is presented by Figures 4 and 5.
In the first case (illustrated by Fig. 4 ) a re-use of functionally derelict areas is assumed, with the inclusion of the range of functions discussed above. In an obvious manner, the inflow of certain functions and also internal determinants of development to a specific city may be and frequently are an assumption for redevelopment of functionally derelict areas. In each case, competition is present in the line of functionally derelict areas -areas continuing their development within the framework of defined functions. Another area for competition is the question of which of the functionally derelict area types is going to "win" the attention of municipal authorities, various developers, public opinion and other institutions. Experience from the area of the Silesian Voivodeship indicates that chances are relatively equal, but it should be stressed that a different group of stakeholders supports redevelopment of each type of space. Regardless of the inflow of new functions as external impulses, the transformation of brownfields may come as an effect of actions taken within an internal potential. In this case, key actors are mainly municipal authorities or municipal authorities with the participation of a public or private entity. The presented examples are of a model character. In the first case, we assume that transformations are going to reach any level of the new form of development. In the second case, that it is not going to happen at all. The reality shows that some changes occurred in almost all medium-size towns and cities in Poland researched by the authors (44 cases). In all of them the changes were not sufficient, but for the majority, not always desired or expected.
The model pointed out above is of a two-stage character, i.e. it defines the stage of emergence of a functionally derelict area [Period (1) to Period (2)] and its possible development or lack of it [Period (2) to (Period (3)]. Comprehensive explanation of these transformations will make it possible to have a broader analysis of the given area. That is, on the one hand, it allows one to refer to the stage of primary land use [Previous Period], before the function analysed presently as derelict was shaped there. It is particularly interesting if this function had not been shaped in a previous derelict area with, e.g. the 19 th century genesis. Other former functional changes are also interesting.
On the other hand, the model reveals the necessity for academic research regarding further spatial and functional transformations in the future [Next Period] . This is particularly the case if the instability of a new way of development is observed or there are barriers which might have some influence on it in the nearest future, e.g. profitability of some industrial or service branches, free interpretation of the local spatial development plan, etc.
Derelict areas in Sosnowiec and the form of their development in the period 1990-2012
Downsizing of the economic base of Sosnowiec and its consequences
Sosnowiec is one of the largest cities in the Katowice conurbation and in the Upper-Silesian Industrial Region. It experienced an almost historic cycle of redefining its functions in the last two decades, which, for the first time since the establishment of the city in 1902, transformed from industrial to service and industrial. In the background of the transformation of the city's functional image, there were serious economic, social, spatial or infrastructural problems. Sosnowiec is a large central-European city, which is ranked as a leading city as most affected by the political and economic transformation at the turn of the 1980s and 1990s. On the other hand, it constitutes a model example of multi-aspect shrinkage (Krzysztofik, Runge, Kantor-Pietraga, 2012a ).
In the period 1990-2012, as many as three out of four coalmines were closed down in the city and in one coalmine the number of employees was cut by half. Significant restructuring also took place in the two local ironworks. The huge centre of textile and clothing almost totally collapsed, including three of the largest facilities which had employed several thousand people before 1990. A large number of metal and machinery facilities were reduced. The functional crisis affected services as well, even local agriculture. In the period of 1990-2012, the city lost over 40 thousand inhabitants and this depopulation process continues. The demographic decline trend is going to prevail into the future. By 2035, the population of the city will have decreased to 160.8 thousand (from 215.3 thousand in 2010 and 259.4 thousand in 1990).
Another crucial consequence of the economic and social crisis of the city is the dynamic increase of brownfields, and to a lesser extent greyfields and derelict greenfields (Fig. 6 ).
Nevertheless, it should be highlighted here that since the early 2000s, a process of economic reorganization of the city is taking place, which has significantly slowed down the crisis, if not stopped it. A considerable success in redefining the function of the city was a concept, which stressed the need for developing local wastelands. Urban policy was focused on regaining Sosnowiec, 1990 Sosnowiec, -2012 Source: Authors post-mining and post-industrial areas for economic purposes. Coming to terms with a not always "reasonable" pace of closing coalmines, decisions were taken to transform post-mining areas into new and diversified developments. Their character was described, depending on the specific location, as a new industry zone or a new industry and services zone. A significant role in the policy of eradicating brownfields in the city was played by the Katowice Special Economic Zone (KSEZ) and special programmes and tools endorsed by municipal authorities, such as The Economic Gateway of Silesia. Within the Katowice Special Economic Zone only, there emerged 13 new industrial facilities (Fig. 7) . The sound investment policy with the simultaneous institutional and financial support, as well as individual actions of many entities, have enabled success to be reached within a dozen years, and this has not been experienced by any other city of similar size in Poland (Krzysztofik, Runge, Kantor-Pietraga, 2012a) . Sosnowiec has become a leading town in the category of number and size of new investments per 10 thousand inhabitants, and even a leader in the whole conurbation considering the corporate tax receipts from companies located in former brownfields. A positive aspect is also the number of employed persons. Companies of diverse branches located in the brownfields employ over four thousand persons.
The described phenomenon of the "economic" governance (municipal authorities, KSEZ, individual entrepreneurs, central government, EU) of the problem of brownfields is of permanent character. However, the effects of this policy are variables over time. The investment activities peaked in 2006-2010 and the number of developments has been decreasing currently. This is a result of the general world economic crisis as well as of the lack of municipal financial resources, which would be the city's own contribution to build a new technical and transport infrastructure on the extensively developed brownfields so far (see Fig. 6 large area marked in brown on the border of Bór, Dańdówka and Porąbka districts). An opportunity for the development of these areas is likely to be Sosnowiec, 1990 Sosnowiec, -2012 a geographic-functional Together with the emergence of successive wastelands, some of the formerly shaped ones were developed gradually. An increase in the dynamics of redeveloped areas took place in the 2 nd half of the 1990s. Developers were mostly attracted to derelict greenfields or greyfields. New enterprises were mostly connected with large format commerce, services and housing development. A crucial element deciding on the location was the availability of convenient transport.
An investment breakthrough did not happen until after 2000, though. At that time, a transformation of economic structure in new investments took place. Industrial facilities began to dominate. Commerce and services became of secondary importance. Another crucial issue connected with that stage was the concentration of new investments in brownfields. This direction constituted a primary trend in the investment policy of the city as well as in the Katowice Special Economic Zone. Starting in 2000, the number of new industries grew rapidly. By 2009, 17 facilities were opened altogether, built from scratch (see Tabs. 2 and 3). Moreover, several smaller production companies (frequently established from the collapsed old ones) used the buildings and infrastructure of closed-down facilities that operated in the socialist era. Since 2007, in the process of brownfields development, the dominating enterprises have been services. Some, such as the editorial office of a large regional newspaper and the most modern printing house in Central and Eastern Europe, Dziennik Zachodni (Polskapresse company) or the Exhibition Center Expo-Silesia, were particularly important investment points, also at the metropolitan scale.
The trend of dominating investments connected with services located in brownfields is confirmed by those realized in 2012, (Raben, the Silesian University of Medicine, the Sosnowiec Park of Science and Technology, the Climbing Centre -Poziom 450) as well as those under construction (see Tab. 4).
The awareness of the problem of development and location of functionally derelict areas in a given city and the scale of further investments in them allows for an empirical reference to the dynamic model previously proposed (Fig. 7) . Table 5 presents a simplified version for the city of Sosnowiec. The simplification in this case lies in the fact that the "X" symbol indicates the existence of the functional transformation of the given arrangement and the "-" symbol indicates the lack of change. Instead of using symbols, one may enter for example a number of interactions of each type or the total area subjected to a functional transformation within the framework of particular functional types.
A complement to the model that makes the whole process legible comes in the form of a specification, indicating the dominating types of functionally derelict areas subject to disappearance in the space of a given city and the types of spatial development that are in their developmental stage (see Tab. 6). These specifications point out not only the method of making use of various types of functionally derelict areas, but they also may give evidence of the potential demand for them. From the academic point of view, they indicate the direction of general functional transformations in cities.
In the case of Sosnowiec, it is clearly noticeable that the regressive character in the structure of land use applies to former mining, agricultural and industrial areas. Their transformations went in the direction of several different functional types, but diverse from the previous ones. Only in some of the former post-industrial areas was this function recreated. Functionally derelict areas where the method of former use was different had an incidentally regressive character. An expansive character was typical for the following types: other services, commercial, and residential as well as logistics, transportation and industry. 
